Xylella fastidiosa is an insect vector-transmitted bacterial plant pathogen associated with severe 26 diseases in a wide range of plants. In last decades, X. fastidiosa was detected in several European 27 countries. Among X. fastidiosa subspecies, here we study X. fastidiosa subsp. pauca associated with 28 the Olive Quick Decline Syndrome (OQDS) causing severe losses in Southern Italy. First, we 29 collected Olea europaea L. (cv. Ogliarola salentina) samples in groves located in infected zones and 30 uninfected zones. Secondly, the untargeted LC-TOF analysis of the lipid profiles of OQDS positive 31 (+) and negative (-) plants showed a significant clustering of OQDS+ samples apart from OQDS-32 ones. Thirdly, using HPLC-MS/MS targeted methods and chemometric analysis, we identified a 33 shortlist of 10 lipids significantly different in the infected versus healthy samples. Last, we observed 34 a clear impact on X. fastidiosa subsp. pauca growth and biofilm formation in vitro liquid cultures 35
c) adhesion to the xylem surface and biofilm formation. The earlier stage of infection in Pierce 76 disease, consists of evasion by the pathogen of the plant innate immune response and colonization of 77 its vessels, de facto limiting opportunities for reacquisition by the feeding insect vectors [19] . At this 78 stage, Xf is not detected by the plant as a biotic stress, but rather as an abiotic stress (drought and 79 dehydration) [20] . At later stages, the biofilm-based phenotype, consisting of a high density of Xf 80 cells, facilitates reacquisition by the vector and diffusion into other hosts. Only at this point, the plant 81 recognizes the pathogen and mounts an immune response ineffective at preventing Xf colonization 82 and symptoms [21, 22] . DSFs act as coordinators of this dual activity of Xf, allowing the switch from 83 the early stage (endophytic lifestyle) into the later stage (insect-acquisition) [11, 23] . Lipids appear to 84 be central in the pathogen/host interplay: DSFs trigger the "escape" of the pathogen from the xylem 85 into the vector, ready to change host; contextually, lipidic compounds such as oxylipins, jasmonic 86 acid (JA), free fatty acids, azelaic acid and phosphatidic acid modulate plant defenses acting as signals 87 at the site of infection, as well as in distal parts of the plant [24] [25] [26] . In the pathogenic bacteria (e.g.
88
Pseudomonas aeruginosa), oxylipins act as hormones for controlling the switch among the different 89 stages of bacterial lifestyle: planktonic, twitching, and biofilm. In P. aeruginosa, the oleic acid-90 derived oxylipins control the virulence in the host and function as autoinducers of a novel quorum 91 sensing system mediating cell-to-cell communication in bacteria [27, 28] .
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In this study, we analyzed the lipidomic profile of a sample of 60 y.o. Olea europaea L. cv. Ogliarola 93 salentina symptomatic and symptomless for the OQDS. The profile of 437 lipid compounds was 94 assayed: 186 were found to be differentially accumulated in OQDS positive individuals and 90 were 95 further characterized and quantified by MS/MS spectrometry. Among these, we identified ten 96 compounds that determine the onset of growth and biofilm formation in the pathogen. Importantly, 97 we found that these lipids can be part of plant's immune response to infection. We thus propose 98 circumscribing plant immunity as a strategy for OQDS treatment. To elucidate the regulatory role in Xf of the compounds showed in Fig 3, we proceeded to an in vitro 120 test of biofilm formation and plancktonic growth. In vitro test of biofilm formation indicated that the 121 7,10-dihydroxyoctamonoenoic acid (7,10-diHOME), the mix 7.10 diHOME and 10-122 hydroxyoctamonoenoic acid (10-HOME), C18:1 and C18:2 and their diacylglycerols (DAG 36:2 and 123 36:4), at the concentration of 0.0025 mg ml -1 , stimulated planktonic growth; at the same 124 concentrations, 9-HODE induced biofilm formation whereas 7,10-diHOME and the mix of 7,10 125 diHOME and 10-HOME strongly inhibited it (Fig 4) . Free fatty acids (linoleic acid, oleic acid) and Therefore, we focused on the role lipids produced during the host-pathogen interaction might have in 145 the switch between planktonic growth and biofilm formation in Xf subsp. pauca: this switch appears 146 to be crucial for xylem occlusion and, therefore, OQDS. We find that the presence of Xf affects the 147 lipidomic profile within the host (Fig 2) : specifically, 10 entities clearly discriminate the OQDS+ 148 from OQDS-plants (Fig 3) : DAG (36:4), free fatty acids (18:1, 18:2) and LOX-(e.g. 9-HODE) and 149 DOX-derived (e.g. 7,10 diHOME) oxylipins. These lipids may be hallmarks of the plant immune 150 response [32, 33] to OQDS, along with bacterial QS-regulation signals [18, 28] . We postulate that 151 these entities operate as environment-specific QS signals, or elicitors of QS, since pathogens require 
